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Historical Operations (1956-60)

In 1956, Atomics International (AI) was foffiled as a division of North American
Aviation. AI perfoffiled R&D into the peaceful uses of nuclear energy. Between 1956
and 1960, this work was perfoffiled at the Vanowen building at the Atomics International
(now Rocketdyne) facility on Canoga Avenue in Canoga Park, CA. Principal work
perfoffiled at the Vanowen facility included design, development and operation of small,
aqueous, 93% enriched uranyl sulfate, reactors, named L-47 and L- 77; reactor design,
fuel development, and radiochemistry.

Reactor Max Power (watts) License Period of Operation

L-47
L-77

5
10

R-19
R-40

August 1957 -June 1958
May 1958 -February 1960

Both reactors were licensed by the U.S. Atomic Energy Commission (ABC) and
operations were routinely inspected by ABC staff (References 1 and 2). The location of
both reactors was in the southeast comer of the Vanowen building in what is now the
loading dock area (Reference 3).

In 1960, AI moved to its new facility on De Soto Ave. in Canoga Park, and all
radiological activities were transferred to De Soto.

Building Radiological Surveys

All rooms within the Vanowen Building that supported nuclear operations were routinely
surveyed by health physicists, up to, and following, removal of all radioactive material.
All final room surveys, during the later months of 1959 and the first 4 months of 1960,
indicated no contamination above current U.S. Nuclear Regulatory Commission (NRC)
limits for release of facilities for unrestricted use (Reference 4). These routine and final
surveys are on file with Rocketdyne's Radiation Safety Department in Building 4057 of
the Santa Susana Field Laboratory, and are available for inspection.

At AI's request, the AEC tenninated the operating license for L-47 (Reference 5) in 1958
following dismantlement of the reactor. In June 1960, the AEC amended the license of
L- 77 (Reference 6) allowing transfer of the reactor to AI's new headquarters facility on
De Soto Ave. License actions such as these, are implemented by the AEC (and
subsequently by the NRC) only when AEC (or NRC) have satisfied themselves that
surveys verify that no residual radioactive contamination remains that exceeds regulatory
guidelines. See also the subsequent inspection and survey by the Nuclear Regulatory
Commission discussed in Section 4.0.
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Environmental Surveys

3.1 Soil & Vegetation

Routine environmental sampling of soil and vegetation surrounding the Vanowen facility
was conducted prior to, during, and after radiological operations (Reference 7). Monthly
analysis of gross alpha and gross beta radioactivity soil and vegetation show the normal
expected distribution of environmental background radioactivity. As an example, beta
activity of soil ranged from 6 to 23 pCi/gram as a result of naturally occurring potassium-
40, uranium daughters, and thorium daughters. The trend over a 6-year period, from
December 1954 through the end of 1960, is flat, indicating no increase in environmental
contamination due to Vanowen operations.

3.2 Grolmdwater

In October 1989, 20 groundwater wells were sampled and analyzed for radioactivity.
Eight wells surrounded the Vanowen building perimeter (including one inside the
building). Twelve wells surrounded the Vanowen building at larger distances ranging
from 200 to 2,000 feet. Reference 8 documents the results. No man-made fission
products or activation products, which would have indicated contamination, were
detected. Uranium isotopes were detected in isotopic ratios indicating non-enriched,
naturally occurring material. Combined radium-226 and radium-228 met drinking water
limits of less than 5 pCi/L. All strontium-90 results were less than detection limits. All
gamma emitting cesium-137 results were less than the detection limits. Gross beta levels
all met drinking water limits of less than 50 pCi/L. All gross alpha levels were
commensurate with the levels of naturally occurring uranium found and met the 15 pCi/L
drinking water limit when uranium was excluded.

Nuclear Regulatory Commission Verification Inspection/Survey

In 1995, the NRC toured the Vanowen facility, performed a radiation survey, and
reviewed Rocketdyne's documentation on the facility. The NRC documented their visit
in Reference 9, and stated that

"... the former reactor room was visited and surveyed for radioactive
contamination and none was identified."

.

"No readings above background were identified in or around the former
reactor room."

.

The NRC goes on to conclude,

"The former Reactor Room was toured and was found to be free of
radioactive materials which indicated that the area had been successfully

.
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remediated by either Atomics International or Rockwell International in the
past."

.

"No further action is planned by the Region for this license file

Conclusions

Nuclear operations at the Vanowen facility were licensed and inspected by the Atomic
Energy Commission.

The Atomic Energy Commission terminated the licenses for Vanowen operations when
operations ceased in 1960.

Facility surveys by Atomics International and the Nuclear Regulatory Commission have
confinnec[ that no residual radioactivity remains in the Vanowen building.

Environmental surveys of soil and vegetation have confirmed that no environmental
radioactive contamination occurred due to Vanowen operations.

Groundwater monitoring by an independent company has confirmed that groundwater
has not been radioactively contaminated due to Vanowen operations.

The Nuclear Regulatory Commission has confirmed that the reactor operating licenses
for L-44 and L- 77 were appropriately terminated by the Atomic Energy Commission, and
that no further action is required.

Ret~erences

Letter from H. L. Price (ABC) to C. Starr (AI), "License R-19 for Reactor L-47",
August 5, 1957.

2.

Letter from H. L. Price (ABC) to C. Starr (AI), "License R-40 for Reactor L- 77",
May 17, 1958.

3. Map of the Vanowen Building in relation to the immediate neighborhood of
Canoga Park, and map showing the location of the L- 77 reactor in the southeast
comer of the building.

4. USAEC Regulatory Guide 1.86, "Tennination of Operating Licenses for Nuclear
Reactors." June 1974.
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5. u~tter from E. R. Price (ABC) to T. F. Humphrey (AI), "Notice of Termination of
Reactor License R-19." June 30, 1958.

6. u~tter from H. L. Price (AEC) to T. F. Humphrey (AI), "Notice of Amendment of
Reactor License R-40." June 28, 1960.

7.

Environmental radioactivity in soil and vegetation at the surrounding the
V.mowen Facility from 1955 to 1960.

8 "Summary of Results of Sampling and Analysis for Radioactivity in Groundwater
-Rocketdyne, Canoga A venue facility, Canoga Park, California." Groundwater
R(~sources Consultants. March 27, 1990.

9. Memorandum from R. A. Scarano (NRC) to M. F. Weber (NRC), "Rockwell
International Site Visit (Operation of the 5-watt Model L-47 Research Reactor)."
January 29, 1996.
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UNITED STATEs

ATOMIC ENERGY COMMISSION
WASHINGTON 1.1, D. c.

J)ooket ~). 50-50 Licenee No. B.-19

LICENSE

1. Pul'8lJlant to the Atomic ll1eru Act of 1954 (hereinafter "the Act"), 800
haT~C coneidered the record in this matter, the Atomic ~ercr ~8sion
(he"linaft8r nth. CORmii8sion") has found:

a. ~hat the utilisation facllit7 authorized for construction ~
Cbnstruct1on Pera1t No. cp~14, dated Ju~ 2, 1957, and issued
to North k8er1can Aviation, Inc., has been construct.d and will
operate in con!o~1 tr with the application aa aaended and in
con! 0 ra1 t.v wi th the Act and the nlles and I'Wgula t1one of the
C~i88ionJ

b.

There 18 reasonable &8sur&nce that the facilit.,. can be operated
without endangering the health and "aretf of the ~b11cJ

N,orth A_rican Aviation, Inc. is technically and tinancial1J-"
q'[1alitied to operate the taci11tr.

c.

2. SUbj81=t to the conditions and ~uireHnte 1nco~rated herein, the COJRai8-
sian J~.reby licenses North American ATiation, Inc..

P1J,rsuant to Section 1O4(c) or the Atoaio Inergy Act of. 1954,
al'K1 Title 10, C.1.R., C1lapter 1, Part ~, "Licena1ng of .Pro-
duc tion and. Utilization 1ac11i ties," to possess and operate
al! a utilization f.aclliq the mlc1ear "actor d.81gna~
~~low;

a.

b. P11~uant to the Act aoo Title 10, C.'.R., Chapter 1, Part 70,
"~)pecial Nuclear Mawrial,. to NMiv8, po88e88 and use 1200
gJr-aMS of contained uraniua-2.3S in the fOM of uranyl 8ulfate
all !uel !or operation of th. facility}

P'tlr8Uant to the Act aoo Title 10, C.'1.R., Chapter 1, Part ):),
"J:.!cen,1ng of Byproduct Material," to po8..SI, but not to
et'pant. such b1Product JIl8.terial al may be produced in the
oJ)eration of the facility.

c.3.

Th18 JLio8n8e applie8 to the facility Wiich 18 owned by North Aaerican
AT1&tjLon, Inc. and located in Canoga Park, Csl1!omia, and d8lcr1bed in
Borth AMerican Aviation's application filed on January 24, 1957, and
888rrlJ1\ents to the application filed on April 8, 1951, J~ 20, 1951,
~ J\lly ~9, 1957 (hereinafter "tbe application").



\~\,

h. 'l'hts :lto'na, .hall be dtel1ed to contain alJi bt nbj,ot to ~ oon4it1one
epecij~1ed 1n Section .?'O,S4 or Part SO am eeqt1C)n 70.32 of ran 70, it
eubj.c,t to ,U applicab'J.. provie1Qne ot the 4i;t am IUle., "p'J.,t10n, ~
orden, Qt th, ComJrd881on now or he~at~r in ert.ot, aM 1f IUbject to t.n1
,dd1t:~on.l conditions specU1,d or 1ncorporet.ed be1.ow.

s. The C()~ttJon8 ar¥1 1"equ1re~nta oontain..d 1n I.ppeJ141,x "A", .'t;~ch,d h.reto,
8 re I PJrl ot this Uc.n~e,

6. '11111 ~~1conle is effective I' of tho date at ~.SUtnO' .nd .b.U ~i" .~
.14n11~ht August 2, 1917. unle,s .ooner to=n.~.

FOR THE A'roMIC D!J(}f (x)MMISS.~N .

;v~-?z12 :.--<--
H, L. PriQe
DirfQtor -
DiT1.11o11 of C1TU~ .tw_l1oat1o,

Attaomtn1it
Awond~ iliA"

1957AI;'" 00
UIJ 0'n.tt or IeJ~apce I
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Al'Pmro IX "A"

I. ~,!~~~g Restr1ct1o~
UnJL... further autoorized b1' the Corm1881onl

Horth AMrioan Aviation, Inc. shall operate the facility in accordance
with the procedures described in the application.

a.

b.

North AM8rican Aviation, Inc. ehall not operat. the racl1i~ at th8r8al
power levels in eXC888 or tiTe (,) watts. .

ll. Rec:orda--
In addition to those otherwise r8quired under this l1cene8 aDd applicable
~sulationa, North kaerican Aviation, Inc. ehall ke.p the following records!

Fac1l1tr operating recorda, including power levels.a.
Records showing radioactivitr released or discharged into
the air or water beyond the effective control or North
American Aviation, Inc. as measured at the point of such
release or di8charse.

b.

Records at nergencl 8cr81U, including "&sone tor ...rpno7
shutdowns.

c.

III.

~~
NorUl A~rican Aviation, Inc-. ehall 1mediately report to tJl. CoJlJl1.1.ssion an.y
indication or occurrence or a possible unsar. col¥iit1on relating f.o th.
ope:rat1oD or the reactor.
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Attention:

Dr. C. St4rr
Vice Pres.i..dent

Gentlemen:

Attached is Faci~ty Lic6nse Nv. ~Lo authori~1ng North AmericarJ
Aviation, Inc., ~o possess and operate at ~oga Park, the research
reactor designatec. ..8 the -1.,.77- r~ctor.

&.ncerely yours,

/":~~.t~-- /-~:::::::::). .
/i'~-& "

Division of Licensing and Regulation

J. tt.a(=hmen t t
l"'aci:Lity License l-ic. ~40

~f-
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r.l'}..~ ..
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f-; 0)
<~

AIR }[A.IL

~., ; ~ -/;,:.""

H. L. Price
Director



~

UNITED STATES

ATOMIC ENERGY COMMISSION
WASHINGTON 25, D. C.

DOCKET w. 50..94
WR'lH AMERICAN AVIA'l'ION, INCORPORATED

LICENSE

License No. R...4o

1. l'Dle Atomic Ene:rgy CoDmlission (hereinafter lithe COIIDIdssion8) finds t;hat:

~e solut~on-type 10 watt nuclear research reactor-aut1~or1zed
f'or constraction by Construction Permit CPRR-26 issued to
Nort.b Amer:Lcan Arlation, Inc., has been constructed in
accordance with the specificatiom contained in the
&ppIicatiOtll

a.b.

'lbere is 1'IB~onable assurance that the reactor can be
operated -w:i.thout endangering the healtl1 and satet7 at
the- publicI

Borth Amer:lcan Aviation" Inc." is tecbnieall.7 and
f'1nan~'f q1BJified to operate the reactor;

c.

d. Issuance QC a license to possess and operate the reactor
'Win not biB j,nim-tcal to the common detense and seC1n"it:1
or to the J~ea.lth and safety ot tbe public;

North Amer:tcan Aviation, Ince, bas submitted proof of
financial :protection which satisfies the requjrements
of CoJImdss:1on regulations which are C1n-rentl)" in effec'te

e.

2. Subject to the condit1Qns and reqaiTensnts incorporated he:~e.in, the
CoIrmlission herleb1' licenses North American Aviation, Inc.:

a.

~St1ant t.o Section l04c or tbe Act and 'rlt1e 1°" CPR"
Chapter J." .Part 50" IrLicens1ng of Production and Ut1~ation
Facilities. to possess and o~rate as a utilization .facilitY'
the nmc1e~~ research reactor designated belowJ

b. Pmosuant to the Act and Title 10.. cm.. Chapter 1, Part 70,
ttSpecial NIlc1ear Material", to possess and use 1.,5 kilo~s
of contained tram1D1-235 as fuel for operation "at the :reactorJ



-2 -

Pursuant to the Act and Title 10" om" Chapter 1, Part 30"
"Licensing of Byproduct Material- to possess but not to
separate, such byproduct material as may be proouoed jn
the operation of tile reactor.

Co

This license applies to the reactor which is owned b'1' North AmeriOC1:Aviation"
Inco" and located at Canoga Park" California" and described in Hortll American
Aviation,p Inc. 's application dated January 17" 1958, and am~nts tbereto
dated March 26, 1958 and April 35, 1958" (all herein -the a~cati=.).
The reactor is of the solution-type" is moderated by light .ter am 'USes
as fuel a solution of uranyl sul.fate cont.080ini-"lg 11rani- enriched to 20% or
more in the isotope uranim-235. It is designed to ~rate at a 'thermal
power level of ten (10) wtts and is designated b'1' Horth American A'Yi&tion,
!nco,p as the a~77" reactor.

30

40 This license ~'ha.l] be deemed to contain and be subject to the conditions
specified in Section 50.54 of Part 50; is subject to all applicable }ro'ri.8iona
of tm Act and rules, regulations and orders of the CalDl.i8sion~OW' or herea.tt'er
in effect J and is subject to the additional conditicms specified or incorporated
below: c'

ao Operating Restrlctio2S

(1) North American Aviation, Inc., shall o~rate the tacilit1'
in accordance with the applicatiOn.

(2) North American Aviation" Inc., shall not operate the
reactor at a power level 1n excess of' 10 watts (thermal).

Materials having a reactivity value in excess or 0..5%
may not be inserted into ~e exposure t~es. .

bo Records--
In addition to those otherwise required '1mder this li.~e
and applicable regulations, North American Avia~on, Inc.
shall keep the follow:ing records:

Reactor operating records, including power
levels 0

Records showing radioactivity released or
discharged int~ the air or water beyond
the effective control of North American
Arlation" !nco" as masured at the point
of such release or discharge 0

Records of emergency scrams" includiJ1g
reasons for emergency shutdowns.
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Pursuant ~) the Act and Title 10, CFR, Chapter 1, Fart 30,
ftLicensing of' Byproduct Materia18 to possess but not t4)
separate, 13uch byproduct material as may be proouoed .iJl
the operat:Lon of' the reactor.

Co

30 This license a];>plies to the reactor which is owned b'1' NortIl American:Aviation"
mco, and locai~d at Canoga Park, California, and described in North American
Aviation, Ino.ts application dated January 17, 1958" and azm~nt8 'tbereto
dated March 26~, 1958 and A~il 15, 1958, (all herein -the II.}:Plicaticm-).
The reactor is of the solution-type, is moderated by light ater aI¥l uses
as fuel a solui~on of 'fJrar1Y'1 sulfate containing vani- emdched tOI 20% or
more .in the isotope uranim-23.5. It is designed to operatl~ at a 'thermal
power level of ten (10) -wtts and is designated bY' Harth Almer1can AT1&tion,
Inco", as the IIJ[,..77" reactor.

This license s3:1a1l be deemed to contain and be subject to 1~e cond1.tions
specified in S.~ction 50.54 of Part 50; is subject to all a]~1icable In"ovisi0D8
of the Act and rules, regulations and orders of 'tJ1e CallD.1sls1on~ow or hereafter
in effect} and is subject to the additional conditions Sp81,ified or incorporated
belowg ,.

40

ao Opera~j,D,gJie s~ cti ons

(1) North American Aviation, Ince, shall operate the :f'acilit1'
in acl~ordance with the application.

North American Aviation" Inc., shall not operate 'the
reactlor at a power 1eve11n excess of 10 watts (t:t1erma1).

Mater;i.als having a reactivitY' value in excess or 0.>%
may nlDt be inserted into ~e exposure tubes.

bo Records---

Tn additiatl to those otherwise reqlIired mder this license
and applicable regulations, North American Aviat.i.on, Inc.
shall keep the followlng records:

Reactor operating records, ll1cluding powr
levelso

Records showing radioactivity released or
discharged into; the air or water beyond
the effective control of' Nort11 American
Aviation" mco I as DV3asured at the point
of slJ.ch release or dischargeo

Records of emergency scrams" including
reasons far emergency shutdowns.
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Reports

c.

North ~er:Lcan .A'Y1ation, Ince, s1all ~diatel.v report to t~
Coumdssion any indication m" 'OCC~"r8rlce at a possible 'lmSate
cond:tt1on J~1&t1Dg to the operatiml of tJ1e reactor.

50 'Dds license 1:5 etfecti 'V8 as of tJ1e date of isnance ...8:1811 ezp1i"8 a~' ..
m1dn1~t }fay ]j)" 1978. ., '.

It)R mE J.~ 8IBGY c~sm..

~

H. 

L. Price .Dh-ector
D1'Yi81on of L1ceD~"Jg ad Bep],a'tion

May 17, 1958
~

Date ot Issuance:
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Julie 1974
u.s. ATOMIC ENERGY COMMISSION

REGULATORY
DIRECTORATE OF R~GULATORY STANDARDS

REGULATORY GUIDE 1.86

TERMINATION OF OPERATING LICEN:SES
FOR NUCLEAR REACTORS

A. INTRODUCTION A licensee having a possession-only license must
retain, with the Part 50 license, authorization for special
nuclear material (1.0 CFR Part 70, "Special Nuclear
Material"), byprod\Jlct material (10 CFR Part 30, "Rules
of General Applicability to Licensing of Byproduct
Material"), and source material (10 CFR Part 40,
"Licensing of Source Material"), until the fuel, radio.
active components, and sources are removed from the
facility. Appropriate administrative controls and facllity
requirements are imposed by the Part 50 license and the
technical specifications to assure that proper surveillance
is performed and that the reactor facility is maintained
in a safe condition alrld not operated.

Section 50.51, "Duration of license, renewal," of 10
CFR Part SO, "Licensing of Production and Utilization
Facilities," requires that each license to operate a
production and utilization facility be issued for a
specified duration. Upon expiration of the specified
period, the li(:ense may be either renewed or terminated
by the Comrnission. Section 50.82, "Applications for
termination of licenses," specifies the requirements that
must be satisfied to terminate an operating license,
including the requirement that the dismantlement of the
facility and I:liSposal- of the component parts not be
inimical to tb,e common defense and security or to the
health and safety of the public. This guide describes
methods and procedures considered acceptable by the
Regulatory staff for the termination of operating
licenses for nuclear reactors. The Advisory Committee
on Reactor Safeguards has been consulted concerning
this guide and has concurred in the regulatory position.

A possession-on!)' license peffilits various options and
procedures for decommissioning, such as mothballing,
entombment, or dismantling. The requirements imposed
depend on the option selected.

Section 50.82 provides that the licensee may dis.
mantle and dispose of the component parts of a nuclear
reactor in accordaJlce with existing regulations. For
research reactors and critical facilities, this has usually
meant the disassemlbly of a reactor and its shipment
offsite, sometimes to another appropriately licensed
organization for fuirther use. The site from which a
reactor has been removed must be decontalninated, as
necessary, and insp«:cted by the Commission to deter-
mine whether unrestricted access can be approved. In
the case of nuclear power reactors, dismantling has
usually been accon.1plished by shipping fuel offsite,
making the reactor inoperable, and disposing of some of
the radioactive components.

B. DISCUSSION

When a lic;ensee decides to terminate his nuclear
reactor operating license, he may, as a first step in the
process, request that his operating licen~ be amended to
restrict him to, possess but not operate the facility. The
advantage to the licensee of converting to such a
po~ession-onl~, license is reduced surveillance require-
ments in that periodic surveillance of' equipment im-
portant to the: safety of reactor operation is no longer
required. Onc,e this possession-only license is issued,
reactor opera1:ion is not permitted. Other activities
related to cessation of operations such aI unloading fuel
from the reactor and placing it in storage (either onsite
of offsite) may be continued.

Radioactive comIlOnents may be either shipped off.
site for burial at an :iuthorizedburial ground or secured

USAEC REGULATORY GUIDES

Rogu18lory Guld-. orl Illuid 10 dllcribl Ind mlkl IVlillbl1 10 IhI public
...lhodI8C~pl8billo) IhI AEC Rlgulltory slill 01 Implementing SPlCilic plrtS 01
IhI Commis.ion', rogulltlons, to dllinu11 Ilchniqu.. ...04 by 1h1 I1I1I in
ewlUlting specilic problems or postU1l1ed Iccidents, or to providl ;uldence 10

Ir»licents. RovulltOty Guides "" nol .ubstilul1S lor re;uletion. Ind cornplilnce
wilh IhIm is not rlquired. "'"lhod1 and IOlulions dil'...lnt Irom tho.. lit oul in
tho guides will bI IC.-p11b1l il Ihay provide I basis lor tho linoling. ..qui.;tl 10
IhI i.Ulnce or conti"Ulftee 01 a Ioormlt or license by thl Commislion.

Copia of publlilled ~uides ""V be obtoinod bV request indicoling 1110 divilionl
desired to 1110 U.s. Atomic fnor~v Commiujon. W8shington. D.c. ~5.
Attontion: Di_tor of Rogulol"'V Ston.-rdl. Com_nIl luggoItionl for
Impro~...nU In tlloll guldft .ore onCOUrogod end lhould be lint to 1110 Socretory
of tllo Commlaion. U.s. AtolTlic Enorvv Commi1lion. WosIIington. D.C. 20545.
Attontion: Cllief. Public PrOOl-'in~ Stoff.
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2. R--rth and Tnl ReectOt's 1. Tre_tetion
3. Fuels and Meleriels Flcilit;.. B. Occupatio...1 Heallll
4. Environmenlal and Siting 9. AnlitrUSI Review
5. Motorloll and Plant Protocllon 10. Genera'

Published guides wi," be revised periodically, at appropriate. to IccQmmodato
com,..ntS -to rofled --infOfmation Of experience.



on the site. Those radioactive materials remaining pn the
site must be isolated from the public by physical barriers
or other means 1:0 prevent public access to hazardous
levels of radiatioll. Surveillance is necessary to assure the
long term integrity of the barriers. The amount of
surveillance required depends upon (1) the potential
hazard to the hl~alth and safety of the public from
radioactive material remaining on the site and (2) the
integrity of the physical barriers. Before areas may be
released for unTl~stricted use, they must have been
decontaminated clr the radioactivity must have decayed
to less than prescribed limits (Table I).

fluids and waste shol~ld be removed from the site.
Adequate radiation monitoring. envircnmental surveil.
lance, and appropriate security procedures should be
established under a possession-only license to ensure that
the health and safety of the public is not endangered.

b. In.-Place Entombment. In-place entombment con-
sists of sealing all the remaining highly radioactive or
contaminated components (e.g., the pressure vessel and
reactor internaIs) within a structure integral with the
biological shield after having all fuel a~emblies. radio-
active fluids and wastes, and certain selected com-
ponents shipped offsite. The structure should provide
integrity over the period of time in which significant
quantities (greater than Table I levels) of radioactivity
remain with the material in the entombment. An
appropriate and contimling surveillance program should
be established under a piDssession-only license.

The hazard a!~ociated with the retired facility is
evaluated by considering the amount and type of
remaining contamdnation, the degree of confinement of
the remaining rawoactive materials, the physical security
provjded by the confinement, the susceptibility to
release of radiation as a result of natural phenomena,
and the duration (If required surveillance.

c. Removal of Radioactive Components and Dis-
manding. All fuel assl~mblies, radiqactive fluids and
waste, and other materials having activities above ac.
cepted unrestricted activity levels (Table I) should be
removed from the site. The facility owner may then have
unrestricted use of the site with no requirement for a
license. If the facility o'~ner so desires, the remainder of
the reactor facility ma}' be dismantled and all vestiges
remQved and disposed oj'.

C. flEGUlATORY POSITION

1. APPUCATIO~I FOR A UCENSE TO POSSE,Ss Bur
NOT OPERATE (pOSSESSION-ONL Y UCENSE)

A request to amend an operating license to a
possession-only li,~ense should be made to the Director
of Licensing, U.S. Atomic Energy Commission, Washing-
ton, D.C. 2054:). The request should include the
following information:

3. A descripticln of the current status of the facility.

b. A description of measures that will be taken to
prevent criticality or reactivity changes and to minimize
releases of radioactivity from the facility.

d. Conversion to a ~Iew Nuclear System or a FossiJ
Fuel System. This alternative, which applies only to
nuclear power plants, utilizes the existing tUrbine system
with a new steam supply system. The original nuclear
steam supply system :should be separated from the
electric generating systeJ:n and disposed of in accordance
with one of the previous three retirement alternatives.

3. SURVEILLANCE Ar~D SECURITY FOR THE RE-
TIREMENT ALTEJRNA TlVES WHOSE FINAL
STATUS REQUI:RES A POSSESSION.ONLY
UCENSE

c. Any proposed changes to the technical specifica-
tions that reflect the possession-only facility status and
the necessary dt~assembly/retirement activities to be
performed.

A facility which has been licensed under a posses.
~onoQnly license may c:ontain a significant amount of
radioactivity in the fom. of activated and contaminated
hardware and structural materials. Surveillance and
commensurate security should be provided to aSSUre that
the public health and safety are not endangered.

d. A safety 811alysis of both the activities to be
accomplished and the proposed changes to the technical
specifiCations.

e. An inventory of activated materials and their
location in the facility.

a. Physical security 1:0 prevent inadvertent exposure
of personnel should be provided by multiple locked
barriers. The presence cJ these barriers should make it
extremely difficult for :!n unauthorized person to gain
access to areas where radiation or contamination levels
exceed those specified in Regulatory Po~ition C.4. To
prevent inadvertent exIJOsure, radiation areas above S
mR/hr, such as near th,e activated primary system of a
power plant, should be appropriately marked and should
not be accessible except by cutting of welded closures or
the disassembly and r~moval of substantial structures

2. ALTERNATI\lES FOR REACTOR RETIREMENT

Four altemati,'es for retirement of nuclear reactor
facilities are corn:idered acceptable by the Regulatory
staff. These are:

a. Mothballing. Mothballing of a nuclear reactor
facility consists of putting the facility In a state of
protective storage:. In general. the facility may be left
intact except that all fuel a~emblies and the radioactive
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(l) Environmental surveys;and/or shielding material. Means such as a ~rnote.
readout intrusion alarm system mould be pr9vided to
indicate to designated personnel when a physical barrier
is penetrated. Security personnel that provide access
control to the facility may be used instead of the
physical barriers and the intrusion alarm systems.

(2) Facility raldiation surveys,

(3) Inspections of the physical barriers, and

(4) Abnormal occurrences.
b. The physical barriers to unauthorized entrance

into the facility, e.g., fences, buildings, welded doors,
and access openings, should be inspected at least
quarterly to aJ~ure that these barriers have not deterior-
ated and that locks and locking apparatus are intact.

4. DECONTAMINATION FOR RELEASE FOR UN-
RESTRICTED USE

If it is desired to terminate a license and to eliminate
any further surveillance requirements, the facility should
be sufficiently decontaminated to prevent risk to the
public health and safety. After the decontamination is
satisfactorily accomplished and the site inspected by
the Commission, the Commission may authorize the
license to be terminated and the facility abandoned or
released for unrestricted u~. The licensee should per-
form the deconultdnation using the following guide-
lines:

c. A facility radiation survey should be perfonned at
least quarterly to verify that no radioactive material is
escaping or bc:ing transported through the containment
barriers in the: facility. Sampling should be done along
the most prolbable path by which radioactive material
such as that stored in the inner containment regions
could be trans:ported to the outer regions of the facility
and ultimately to the environs.

d. An environmental radiation survey should be
performed at least semiaMually to verify that no
signficant ama,unts of radiation have been released to the
environment :from the facility. Samples such as soil,
vegetation, and water should be taken at locations for
which statistical data has been established during reactor
operations.

a. The licensee should make a reasonable effort to
eliminate residual contamination.

b. No covering should be applied to radioactive
surfaces of equlpmelrlt or structures by paint, plating, or
other covering material until it is known that contamina-
tion levels (determined by a survey and documented) are
below the limits s);Jecified in Table I. In addition, a
reasonable effort should be made (and documented) to
furth~r minimize «;ontamination prior to any such

covering.

e. A site representative should be designated to be
responsible for controlling authorized access into and
movement within the facility.

f. AdmWstrative procedures should be established
for the notification and reporting of abnormal occur.
rences such ~~ (1) the entrance of an unauthorized
person or per1wns into the facility and (2) a significant
change in the radiation or contamination levels in the
facility or the offsite environment.

c. The radioactivity of the interior surfaces of pipes,
drain lines, or du(;twork should be determined by
making measurements at aU traps and other appropriate
access points, providled contamination at these locations
is likely to be repn~sentative of contamination on the
interior of the pipes, drain lines, or ductwotk. Surfaces
of premises, equipment, or scrap which are likely to be
contaminated but Ilte of such size, construction, or
location as to make the surface inaccessible for purposes
of measurement should be a~umed to be contaminated
in excess of the permissable radiation limits.

g. The following reports shou1d be made:

(I) An:mnual report to th-e Director of Licensing,
U.S. Atomic Energy Conunission. Washington. D,C.
20545, descril)ing the results of the environmental and
facility radiatiion surveys, the status of the facility, and
an evaluation of the performance of security and
surveillance m,easures.

d. Upon request, the Commission may authorize a
licensee to relinqui&h possession or control of premises,
equipment, or scrap having surfaces contaminated in
excess of the limits specified. This may include, but is
not limited to, speciial circumstances such as the transfer
of premises to another licensed organization that will
continue to work ,~ith radjoactive materials. Requests
for such authorization should provide:

(2) An abnormal ot:currence report to the Regula-
tory Operatiolils Regional Office by telephone within 24
hours of dis(:overy of an abnormal occurrence. The
abnormal occurrence will also be reported in the annual
report describl~d in the preceding item.

(1) Detailed, specific information describing the
premises, equipment, scrap, and radioactive contami-
nants and the natllJre, extent, and degree of residual
surface contaminati,()n.

h. Records or logs relative to the foUowing items
should be kept and retained until the license is termi.
nated, after wWch they may be stored with other plant
records:
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(2) A det.a;iled health and safety analysis indi.
cating that the reiiid\a.aJ amounts of materials on surface
areas, together ~'ith other considerations such as the
prospective use oj' the premise$, equipment. or scrap. are
unlikely to result in an unreasonable risk to the. health
and safety of the public.

or a change in the technical specifications should be
teviewed and approved in accordance with the require-
ments of 10 CFR §50.5~).

If major structural changes to radioactive components
of the facility are planned, such as removal of the
pressure vessel or major components of the primary
system, a dismantlemenlt plan including the information
required by §50.82 should be submitted to the Commis-
sion. A dismantlement plan should be submitted for all
the alternatives of RI:gulatory Position C.2 except
mothballing. However, rninor disassembly activities may
still be performed in the absence of sucll a plan,
provided they are permitted by existing operating and
maintenance procedures. A dismantlement plan should
include the following:

e. Prior to release of the premises for unrestricted
use, the licensee should make a comprehensive radiation
survey establishirlg that contamination is within the
limits specified in Table I. A survey report should be
filed with the Dirtictor of Licensing, U.S. Atomic Energy
Commission, WasJilington, D.C. 20545, with a copy to
the Director of the RegulatolY Operations ~~egional
Office having juri!idiction. Th~ report should be filed at
least 30 days prior to the planned date of abandclnment.
The survey report should:

a. A description of the ultimate status of the facility
(1) Identify the premises;

b. A description of tl~e dismantling activities and the
precautions to be taken.(2) Show tllat reasonable effort has been tnade to

reduce residual contamwtion to as Jow as pra~;ticabJe
levels; c. A safety analysis of the dismantling activities

including any effluents \\'ruth may be released.
(3) Describfi the scope of the survey and the

general procedureJ followed; and d. A safety analysis of the facility in its ultimate
status.

(4) State t:i1e fmding of the survey in units
specified in Table 1. Upon satisfactory review and approval of the dis-

mantling plan, a dismantling order is issued by the
Commission in accord since with §SO.82. When dis-
mantling is completed and the Commission has been
notified by letter, the appropriate Regulatory Opera-
tions Regional OffICe inspecti the facility and verifies
completion in accordance with the dismantlement plan.
If residual radiation levc:1s do not exceed the values in
TabJe I, the Commission may terminate the Ijcen~. If
these levels are exceeded, the licensee retains the
possession-only license under which the diSJriantiing
activitieJ have been condlucted or, as an alternative. may
make application to the State (if an Agreement State)
for a byproduct materials license.

After review of the report. the Commission may
inspect the facililties to confiml the survey prior to
granting approval I:or abandonment.

S. REACTOR RETIREMENT PROCEDURES

As indicated iin ReJulatory Position C.2. several
alternatives are acc:eptable for reactor facility retil'ement.
If minor disassembly or "mothballing" is plann~, this
could be done bJ' the existing operating and mainte.
nance procedures under the license in effect. Any
planned actions involving an unreviowed $aCety question
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TABLE I

ACCEPTABLE SURFACE CONTAMINATION LEVELS

AVERAGEbc MAXlMUMbd REMOVABLEbeNUCLIDEa

15,000 dpm all 00 cm2 1.000 dpm aliOO cm25,000 dpm allOO cm2

300 dpm/lOO cm2 20 dpm/lOO cm2100 dpm/lOO cm2

U-nat, U-235 , U-238, and
associated deC;lY products

Transuranics, 1~.226. Ra-228,
Th.230, Th.228 , Pa-231 ,
Ac.227 , 1.125" 1.129

3000 dpm/lOO cm2 200 dpm/l 00 cm21000 dpm/l00 cm2Th.nat. Th-23:~. Sr-90.
Ra.223, Ra.224. U.232.
1-126.1.131,1.133

1000 dpm iJ"Y/100 cm215,000 dpm.8"',/lOO cm25000 dpm P-'Y/lOO cm2Beta-gamma e!nitters (nuclides.
with decay mcldes other than alpha
emission or sp)ntaneous fission)
except Sr-90 and others noted above.

'Where surface contamination by both alpha- and beta-gamma-emitting nuclides exists. the limits established for alpha. and

beta.gammHnlittin& nuclides ,hould apply independently.
bAs used in thil table, dpm (disintegrations per minute) means the rate of emission by radioactive material al determined by correcting

the counts per minute observed by an appropriate detector for backaround. efficiency. aJld leometric factors associated with the

instrumentation.
~easurementl of average contaminant should not bo avcraJCd over more than I square nu:ter. For objects of less surface area. the

averap should be derived for each SIIch object.
dTbe maximum contammation Icvel applies to an area of not more than 100 cm2.
ene amount 01' removable radioactive material peJ~ 100 cm2 o( surface area should be determined by wipins that area with dry filter or

soft absorbent paper. applyinl moderate pressure. and assessinl the amount of radioactive Material on the wipe with an appropriate
instrument of known efficiency. ~en removable contamination on objects of less SIIrface area is determined. the pertinent levcls

should be reduced proportionallY and the entire sur(ace should be wiped.
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UNITED STATES ATOMIC ENERGY COMMISSIo:rr-
.".~ NO. 50-20-

IJOTICE OF TERMINATION OF UTILIZATION FACn.ny LICENSE--

IS~ED TO NORTH AMERICAN AVIATION. !!~

Please t~lke notice that, North American Aviation hav:ing r~quested the
,~

...
termination oj~ its Facility License No. R-19, the Atomic :Energy Colmn1ssioD ~

.,' .

:_:~has, this datE!, terminated said license, whJ.ch was iss~ed to North Americ~'.,c"

---Aviation, Inc., on August 1." 19.57. --,-,-~-. ;':c~" :'.~c'7'c';'~;"

"' ;;~;:.,North AmElrican Aviation, Inc. has informed the ,Commission th~t it- has -"'

'.~ .
oj'

.~ ,: ..

';":_~
~

dismantled thE' five ($) watt research reactor which it ha,d operated at

Park, Califorxda as authorized under License No. R-19.

This actj~on is taken by the (~oIlnnission without prejuldice to t~e

a new applica1iion for license to construct and operate th,e facility at a

date.D. 

C.
-

FOR THE ATOMIC ENERGY COMMISSION

.
~c.1;ln~~~ctor '.C",'C~~;..$~'!,,""~~~4:,;"'~'.~.&..LO ~c"c";:'::'1!CjJ;::~:J")c';~i" .

Division of Licens:iDg and Regulatiol1.:;:~';'i:.!::;"'~, -'
-,,-~,:.,..: .":

1.

Dated ~\ Germ~Lntown, Maryland
this2 2::=. ~y of June, 1958.
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Atomics Jnternationa-l
A :Di vision of North Amerj can

Aviation, Inc.
P. O. Box 309
(:anoga Park, Califorr.i.:i

Attention: Mr. T. F. 11umphrey J 01 rec tor
Contract Administration

Gentlemen:

1 to your Facility L
J.nc.~..2Z:.&.:!!2.:- amend men [

to pos~ess &ld <.--\,-,prtite the in watt (therm:ll) nuclear research
reactor designated as the "L-7711 at a new locl\tion at the Compuny 's
DeSoto fa(illty in Canoga Park, Califl'rnia, as requested in its
applications for license i\ffiendn1ents dated February 8, 1960 and.
t-lclrch 29, 1960.

f~~1;:.;;;,Also enclosed is a related ncltice whicn htis been submitted to
ttte Office of the Federal Register for filing ;2nd publication.

,~
I"':~";':'Ci:~':~~'

:'.~~:?'S~::~Division of Lic~nsing and Regulation

.
:-"

~
111.,
C
:..
'~.
oJ

..
E-4
')

:-:
-' .
~~

f:iE!nc 10 sure s:
1. Amendment ~o. 1 to License No. R-40
2. r-:utice to Office of the Federal Register

hi)
~
So.
t.

.2
I

.-1,
(',.

-..
~
U)

'r.
:::'

~ir M~i 1

3 6J t.~;:'; I-' ~~
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.UNI~ ST ATE~ ATOMIC ENERGY COMMISSION

DOCKET NO. 50-24

NORTH AMERICAN AVIATION. INC.

Please take notice that the Atomic Energy Commission has issued Amend-

ment No.1, set forth below, to License No. R-40. The amendment authorizes

North American Aviation, Inc. to possess and operate the 10 watt (thermal)

nuclear 

research reactor designated as the "L-77" at a new location at the

DeSoto facility of NOTth AmeTican Aviation, Inc., in Canoga Park, California

as requested in its applications faT license amendments dated February 8,

Prior public notice of the proposed issuance of

1960 

and March 29, 1960.

this amendment was published in the Federal Register on June 10, 1960,25

FR 5192

In accordance with the Commission's "Rules of Practice" (10 CFR 2) the

Commission will direct the holding of a formal hearing on the matter of the

issuance of the license amendment upon receipt of a request therefor from

the licensee or an intervener within thirty days after issuance of the

license amendment. Petitions for leave to intervene or requests for formal

hearing shall be filed by mailing a copy to the Office of the Secretary, Atomic

Energy Commission, Washington 25, D. C., or by delivery of a copy in person

to the Office of the Secretary, Germantown, Maryland, or the AEGis Public

For further details see (1)Document Room, 1717'H Street, Washington, D. C.

1960, 

submitted by North American Aviation, Inc. and (2) a hazards analysis



..
"
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..

-2 -

of the proposed operation prepared by the Hazat~ds Evaluation Branch of

the Division of Licensing and Regulation, both on file at the AEGIs

A copy of item (2) abovE! may be obtained at thePublic Document Room.

AEC's Public Document Room or upon request addressed to the Atomic Energy

Commission, Washington 25, D. ~., Attention: Director, Division of Licensing

and Regulation.

FOR THE ATOMI~C ENERGY COMMISSION

9f~-~--~~
H. L. Price
Dirsttor

or DivisiDn of litensing &. Regulation

Dated at Germantown, Maryland
this ~ day Of~~ // 9 ~ 4,

.~
-
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UNITED STATES

ATOMIC ENERGY COMMISSION
WASHINGTON 25, D. C.

NORTH AMERICAN AVIATION. INC.

DOCKET NO. 50-94

AMENDMENT TO UTILIZATION FACILITY LICEN~~ r-

License No.. R-40
Amendment ]'10. 1

License No. Fl-40 is revised in i1:s entirety to read as follows:

1.

The Atf)mj~c Energy Commission (hereinafter lIthe Commil;sion") finds

that:

A. The ~;olution-type 10 watt nuclear research reactor authorized

for c:onstruction by Construction Permit CPRR-54 j~ssued to North

Ameri.can Aviation, Inc., has been constructed in accordance with

the e:peci£:J;cations contained in the application;

B. There! is reasonable assurance that the reactor C~Ln be operated

withc.ut endangering the health and safety of the public;

c. North American Aviation, Inc., is technically and financially

qualified to operate the reactor;

D. IssufLnce of a license- to possess and operate the reactor will

not be inimical to the common defense and securit:y or to the

healt:h and safety of the public;

E.

North American Aviation, Inc., has submitted pr-oof of financial

protei,ction which satisfies the requirements of Commission regu-

laticms which are currently in effect.

Subject t:o the conditions and requirements incorporated herein, the Com-2.
mission hereby licenses North American Aviation, Inc:



-2-

A. PurS'Llant to Section 104c of the Act and Title 10, CFR, Chapter

1, 

Part 50, !'Licensing of Production and Utilization Facilities"

to p,:>ssess and operate as a utilization facility the nuclear
.-

rese,arch reactor designated be low;

B. Pursuant to the Act and Title 10, CFR, Chapter 1, Part 70, "Special

Nuclear Material", to possess and use 1.5 kilograms of contained

uran:Lum-235 as fuel for operation of the reactor;

c. PurSl1ant to the Act and Title 10, CFR, Chapter 1, Part 30, "Licensing

of B;fproduct Material" to possess but not to separate such byproduct

mate1:-ial as may be produced in the operation of the reactor.

3. This license applies to the reactor which is owned b:y North American

Aviation, Inc., and located at Canoga Park, California, and described in

North AmE~rican Aviation, Inc. I s application dated January 20, 1958, and-~ -.
I. z.. l. ' "" ?- ? ,.;;;;;;;"--,:~~~~

amendmen1:s thereto dated March 26, 1958, April 15, 1958, September 25, ,-"
'?

I.::.. -.
19~9, February 8, 1960, and March 29, 1960, (herein :referred to as lithe

applicatjlon") . The reactor is of' the solution-type, is moderated by

light wa1:er and uses as fuel a solution of uranyl sulfate containing \.

uranium E~nriched to 20% or more in the isotope uranium-235. It is

designed to operate at a thermal power level of ten (10) watts and is

designatE~d by NoTth American Aviation, Inc., as the 111-77" reactor.

4. This licE~nse shall be deemed to contain anti be subject to the conditions

specified in Section 50.54 of Part 50; is subject to all applicable pro-

visions ()f the Act and rules, regulations and orders of the Conunission

now or hE~reafter in effect; and is subject to the additional conditions

specified or incorporated below:



..
.,
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~,ating Restrictions

a.

(1) North American Aviation, Inc., shall operate the facility

in accordance with the application.

(2) North American Aviation, Inc., shall not o]perate the reactor

at a power level in excess of 10 watts (thl~rmal)

Materials having a reactivity value in excess of 0.5% may(3)

not be inserted into the exposure tubes.

b.

Records--
In addition to those otherwise required under this license and

applicable regulations, North American Aviation, Inc., shall

keep the following records:

(1) Reactor operating records, including power levels.

Records showing radioactivity released or discharged(2)
.-.0=- ~~

C~,>';;=---:into the air or water beyond the effective control of

North American Aviation, Inc., as measured at the point

of such release or discharge

Records~of emergency scrams, including reasons for(3)

emergency shutdowns

~~

c.

North American Aviation, Inc., shall immediatel:y report to the

Commission any indication or occurrence of a possible unsafe
I

condition relating to the operation of the reactor.

This li~ense is effective as of the date of issuance and shall. expire

5.

at midnight May 16, 1978.

Date of Issuance: JUN 28 1960

FOR THE ATOMIC ENERGY COMMISSION

~~~l-e~~~-z~
Dir5ctQr
D' , , fl ' . & ~r!T!,'"~1'nIV!SIOn C i~e:l~rng ~"~"I",,t;1
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Ms. Jennjj fer Crone
Fac i 1 it i E!S and Pl ant Operations
Rocketdyne Division
ROCKWELL INTERNATIONAL CORPOI~TION
6633 Canoga Avenue
Dept .54~1, Ma i 1 Stop JA-16
Canoga Park, California 91303

RE: Summary of Results of Sampling And Analysis
For Radioactivity in Groundwater
Rocketdyne Canoga J\venue Facility,
Canoga Park, California

Dear Ms. Crone:

Submitted herewith is "the final report regarding radioactivity in
groundwa1:er samples from the vicinity of the Rocketdyne Canoga Avenue

Facility.

Pre~;ented are results of analyses for gross alpha radioactivity, gross
beta radioactivity, radium-226, radium-228, isotopic uranium, gamma spectro-
scopy and strontium-gO in groundwater.

The results indicate that the uranium radioactivity exceeds drinking
water standards in groundwater in the vicinity of the Facility. This is
indicated to be a naturally ol:curring phenomena with no relationship to the
Rocketdyne facility. Radioac:tivity in groundwater other than the uranium
alpha activity was insignificant and no other drinking water standards were
indicated to be exceeded.

If you have any question:) or desire discussion of this document, please
contact our office.

Respectfully submitted,

CONSULTANTS, INC

Kurt J. Blust
Associate Hydrogeologist
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GROUNDWATER RESOURCFB CONSULTANTS, INc.

SUIMMARY OF RESUL IS OF

SAMP'LING AND ANALYSIS FOR

RADIOJ\CTIVITY IN GROUNDWATER

ROCKETDYNE CANOGA AVENUE FACILITY

CANOGA PARK, CALIFORNIA

INTRODUCTION

Pur:)uant to the request of the Rocketdyne Environmental Control Unit,

groundwaiter samples were collected from Shallow Zone and Upper Zone monitor

wells in the vicinity of the Rocketdyne Canoga Avenue Facility and analyzed

for the determination of radioactivity (Figure 1).

The purpose of the sampling was to determine if radioactivity in the

groundwaiter beneath the vicinity of the facility had been impacted by the

operation of a research reactor formerly located in the northwestern portion

of the plant.

Thi:; report summarizes the results of analyses for radioactivity in

groundwa1ter samples collected by Groundwater Resources Consultants, Inc.,

filtered and preserved by BC Analytical and analyzed by u.s. Testing

Company, Inc. (Table 1). Al~)o presented are results of analyses for gross

alpha and gross beta radioactivity in samples analyzed or preserved by other

laboratolries (Tables 2 and 3).

~



GROUNDWATER RESOURCFS CONSULTANTS, INC.
~

SAMPLE COLLECTION AND ANALYSIS

.

Groundwater samples were collected for analysis from 15 Shallow Zone

monitor ~Iells designated 8-1,8-2,8-9,8-10,8-11,8-28,8-35,8-36,8-39,

8-44,8-46,8-47,8-48,8-49 and 8-52 and from five Upper Zone monitor wells

designate!d U-6, U-7, U-IO, U--II and U-14.

Groundwater samples were collected from the Shallow Zone monitor wells

and Upper Zone monitor well U--6 on December 4 to 5, 1989. Samples were col-

lected from Upper Zone monitor wells U-7, U-I0, U-ll and U-14 on January 9,

1990

GroLlndwater samples collected from each monitor well were analyzed for

the determination of gross alpha radioactivity, gross beta radioactivity,

radium-22~6, radium-228, uranium-234, uranium-235 and uranium-238. Ground-

water samples collected from the Shallow Zone monitor wells and Upper Zone

monitor ~Iell U-6 were analyzed to determine gamma radioactivity. Ground-

water samples collected from monitor wells B-1, B-9, B-28, B-39, 8-49 and

8-52 WerE! also analyzed for 1:he determination of strontium-gO.-
Each monitor well was sampled following the extraction of a minimum of

three well vol urnes of ground\'orater. The groundwater samples were collected

in l-litE!r plastic bottles, f~iltered through a 0.45 micro-meter filter and

acidified with nitric acid to a pH less than 2 by BC Analytical in Glendale,

2



GROUNDWATER RESOURCF$ CONSULTANTS, INC.

Cal iforniia. The samples were! then submitted for analyses to United States

Testing (;ompany, Inc., Richland Division in Richland, Washington.

......
I 3



GROUNDWATER RESOURCES CONSULTANTS, INc.

RESULTS OF ANALYSES

-

Results of analyses indicated gross alpha radioactivity ranged from

65.0 .t 15.0 picocuries pe}" liter (pCijl) to 20.9 .t 8.23 pCijl in the

samples. The average gross alpha radioactivity was approximately 41 t 12

pCi/l

-

Re~iults of analyses indicated gross beta radioactivity of the ground-

water samples ranged from 4.60 f 2.51 pCi/l to 17.7 f 3.91 pCi/l. The

average gross beta radioactivity was approximately 9 t 3 pCi/l.

Radium-226 radioactivity of the groundwater samples ranged from 0.0297

f 0.0860 pCi/l to 0.184 f 0.0986 pCi/l. Radium-228 radioactivity ranged

from 0.0561 t 0.275 pCijl to 1.29 t 0.542 pCijl. All of the radium-226

counts r'eported and 18 of the 20 radium-228 counts reported were less than

.

the methlDd detection 1 eve 1 s of 1 pCi /1. The calculated uncertainties were

greater 'than the reported counts for many of the radium results

Uran;um-234 ranged from 14.6 :t 1.46 pCi/l to 31.2:t 3.04 pCi/l ;n the

groundwaiter sampl es. Uranium-235 ranged from 0.525 i 0.0868 pCijl to 1.17

:!: 0.150 pCijl in the groundwater samples. Uranium-238 ranged from 14.4 t

1.44 pCi,/l to 29.5:t 2.87 pCi/l in the groundwater samples. The average

uranium isotope radioactivities were approximately 22 t 2 pCijl for uranium-

234, 0.9 :!: 0.15 pCi/l for uriinium-235 and 22 :!: 2 pCi/l for uranium-238.

4

.
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Galrnma radioactivity if I the groundwater samples was reported to have

ranged from -3.70 ::!: 5.83 pCi/l to 4.53 .t 3.76 pCi/l. Gamma radioactivity

was replorted based upon a photon yield clommensurate with cesium-137. The

overall analytical uncertainty exceeded the reported gamma count in 15 of

the 16 ~;amples and all of the results were below the detection limit of 10

pC i /1 r,eported by the 1 aboratory. The potential for reporting positive

gamma activities not preselnt increases when reporting levels below the

detection limits.

Strontium-gO was reported in the six samples analyzed to range from

-0.0517 ::t 0.323 pCi/l to 0.0!>33 ::t 0.345 pCi/l. The uncertainty exceeded the

calculat:ed count and the results were less than the detection limit of 1

pCi/lfor all of strontium-gO results.

5
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DRINKING WATER STANDARDS

Reported radioactivities of the groundwater samples were contrasted

with the maximum contaminan't levels (MCLs) for public water systems in

California (Title 22, California Administrative Code, Section 64441). This

was perfc,rmed because these MCLs are an established criteria for assessment

of accep1:able levels of radioactivity in groundwater for potable purposes

wi th wh i c:h to compare those 1: eve 1 s reported in the samp 1 es co 11 ected.

The radioactivities of all -groundwater samples were less than the MCL

of 15 pCi,/l for gross alpha radioactivity excluding radon and uranium, less

than the MCL of 5 pCi/l for combined radium-226 and radium-228, less than

the MCL of 50 pCi/l for gross beta radioactivity and less than the MCL of

8 pCi/l for strontium-90. The MCL of 20 pCi/l for uranium was exceeded in

a 11 of the groundwater samp 1 e.s.

I
6
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COMPARISO~I OF RESULTS OF GROSS ALPHA

AND GROSS BETA RADIOACTIVITY ANALYSES

analyses performed by independent laboratories on groundwater samples

collected from Rocketdyne monitor wells

-

The samples submitted to Fruit Growers laboratory were collected

September 7, 1989 and analy:zed by the laboratory without filtration and

acidificl~tion. These samples were collected and analyzed to perform an

initial ~;creen for radioacti'J'ity in groundwater beneath the vicinity of the

former research reactor area.

The filtered and unfiltlered samples analyzed by BC Laboratories were

co 11 ecte(j October 30, 1989. These samples were collected to determine the

effects of the removal of suspended sediments that could effect analytical

results from the groundwater. The results indicated that a suspended

sediment component of the sclmples could have contributed to the initial

results determined by Fruit Growers Laboratory on unfiltered samples.

However, filtering did not consistently reduce the values determined by B.C.

Laboratories with respect to unfiltered samples.

The second set of resullts of analyses presented for samples from

monitor ~iells U-7, U-I0, U-ll and U-14 analyzed by U.S. Testing Company,

Inc. were! samples collected December 12,1989 at the request of Rocketdyne.

7
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laboratory.

differen"t laboratories for sample preparation

The~)e addi t i onal resu11~s are presented stri ctly to ill ustrate the

been obtained for samples from single locations. In some instances, the

variability in reported counts between different laboratories for samples

from one location exceeds 50 to 100%. The variability between results for

a single lab for samples froml one location also exceeds 50 to 100% in some

instances. The cause of thi~; variability cannot be isolated based on the

1 imited ~;ampl ing. Laboratory or method precision and accuracy, sample

collection procedures, sample preparation procedures and the natural

distribution of radioactivity in the groundwater are potential factors

contributing to the wide range of values. Due to these variabilities, only

in this report.

8
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CONCLUSION

The! results of analyses; indicate that the radioactivity identified in

the grolJndwater samples from the vicinity of the Facility is naturally

None of the radioactivity identified is considered as beingoccurring.

attributable to Facility ac1:ivities

-

Analytical results indilcate radioactivity from radium-228, radium-226,

gamma radioactivity and strontium-gO radioactivity were all insignificant

in the glroundwater samples co 11 ected. These results were consistently less

than or near laboratory's reported detection level at all the locations

sampled and the method errol"s exceed the reported results in most cases.

Based on the analytical results gamma radioactivity and strontium-gO

radioactivity appears to be absent or at levels so low they cannot be

identified.

The gross beta radioa<:tivity in the groundwater at all locations

standards andthan drinking watersampled was considerably less no

consistent anomalies were observed in any particular region of the study

area with respect to other parts or with respect to the average gross beta

radioactivity observed in the vicinity of the Facility.

The gross alpha radioac1;ivity in the groundwater samples collected can

The occurrence of thosebe dominiltely attributed to Llranium isotope decay.

uranium isotopes is considered to be naturally occurring and a regional

9
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phenomena in the vicinity lof the Facility. The interpretation that the

uranium component of the groundwater is natural is supported by the absence

of any indications of manrnlade radioactive isotopes in the gamma radio-

activit~( scans performed on the groundwater samples. The interpretation

that thl~ uranium is naturally occurring is also supported by the isotope

activitJ' distributions obsel"ved in the samples. The ratios of uranium-234

to uranium-238 and uranium-238 to uranium-235 are consistent with those for

the natulral abundances of the isotopes which are approximately 1:1 and 22:1,

respecti!vely.

No additional sampling and analyses for radioacitivity is indicated to

be warranted at the FacilitJ' based on the results presented here.

10
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GROUNDWATER R~OURCFB CONSULTANTS, INC

TABLE 2
SUMMARY OF RESULTS OF ANALYSES FOR

GROSS ALPHA RADIOACTIVITY IN GROUNDWATER

Fruit Growers lab
(unfiltered)

oCi/l -

B.C. Laboratories
(unfiltered) (filtered)

DCi/l

U.S. Testing
(filtered)

DCi!l
Sample
Identifier

B-1 18 5 39.9.t 4.0:t 39.1 :f: 3.9 46.4:t 12.6

B-2 35 9:I: 49.1 :I: 5.8 48.7 :I: 8 57.3:f: 16.0

B-9 25 7 38.t .t 4.9

37.8:t 

4.4 44.2:t: 12.4

8-10 34 9:f: 52.1 :f: 5.1 51.9 :!: 5.1 65.0.t 15.0

B-ll 99 :t 25 44.8 t 5.5 34.5 .t 5.2 37.7:f: 10.9

8-28 20.9 f 8.23

B-35 41.1 f 11.7

8-36 6
5

41.1 :f: 3.424 :t
19.5 :t

34.1 :f: 2.9 45.2:t 15.1

8-39 46.2:t 12.2

8-44 38.6:f: 10.8

8-46 40.4.t 10.9

8-47 30.3:t 10.2

8-48 36.2 t 11.1

8-49 54.0:t 13.8

8-52 46.2:f: 11.9

U-6 17 :t 4 45.8:t 12.5

U-7 32.1 f: 10.4
20.3 f: 5.97*

U-IO 45.1 :i: 14.7
39.8:i: 13.1*

U-ll 27.9 !:
36.0 !:

9.18
8.06*

U-14 24.4 :t
16.6 :t

8.98
5.18*

(*) = Ind'icates samples colle4:ted December 12, 1989.



GROUNDWAT.ER RESOURC~ CONSULTANTS, INC.

TABLE 3
SUMMARY OF RESULTS OF ANALYSES FOR

GROSS BETI~ RADIOACTIVITY IN GROUNDWATER

Frui t Growers Liab
(unfiltered)

oCi[l -

B.C. Laboratories
(unfiltered) (filtered)

oCi/l

u.s. Testing
(filtered)

oCi/l-

Sample
Identi fier:

B-1 21.t 5 22.4 t 1.6 19.7 t 1.5 5.95:t 2.77

B-2 12 :t 3 5.9.t 2.1 12.9 :f: 3 9.15 :t 3.19

8-9 11 :f: 3 10.4 f: 1.8 1.6:t 1.7 4.60:f: 2.51

8-10 44 :!: 11 13.7.t 1.9 9.3 t 1.8 10.1 :t 3.19

B-11 113 :t 29 7.5:f: 1.9 5.5.t 1.7 7.07::t 2.91

8-28 5.72:t 2.88

8-35 6.19:!: 2.70

8-36 9 :f:
6 :f:

3
3

26.7.t 

1.3 13.5.t 1 6.72 :f: 2.84

B-39 12.1 :t 3.42

8-44 6.63 :t 2.79

8-46 10.5 :t 3.19

8-47 6.83 :t 2.89

8-48 4.85 f: 2.76

8-49 6.85 f 2.78

8-52 12.5 :!: 3.43

U-6 23 :t 6 8.86 :t 3.08

U-7 12.4 ::t 3.40
3.77 ::t 2.20*

U-IO 17.7
11.1

:t 3.91
:t 3.00*

U-II 11.2
15.2

:t 3.36
:t 3.70*

U-14 12.1 :t 3.42
8.19 :t 3.02":

(*) = Indicates samples collected December 12, 1989
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Rocketdyne Propulsion & Power
The Boeing Company

Reference 9
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NRC R IV FAX NO. 8608188 P.02
UNITED STATES

NUCLEAFt REGULATORY COMMISSION

REGION IV

6111~YAN PLAZA DRIVE, SUITe 400

AR LING10N, T~XAS 76011.8064

January 29. 1996
..
"'"-""

MEMORANDUM TO:

FROM:

Michael F. Web~~r, Chief
Low-level Waste and Decommissioning Projects Branch
D i v ; s ; on 0 f Wa~;te Management jNMSS ;;;.:'

Ross A. Scarano, Director/~~:~~~""'""cS"-
Division of Nuc:lear Mater1als Safety

SUBJECT: ROCKWELL INTER~IATIONAL SITE VISIT

.

In an attempt to gather more information about the reactor, a member of our
staff, Mr. J~obert Evans, v1s1telj Rockwell International on November 15-16,
1995. In summary, the where-abjJuts of the reactor were not identified
although di:;position information was located for some of the reactor fuel.

contami nat i on and none was i den1t 1 fi ed.

Records obt~lined during the sitE! visit consist mainly of documents related to
the license application and earily operational records. Little disposition or
decommissioning information was identified for this reactor although some
radiological and environmental '"ecords were found for the building that housed
the reactor.

In addition, several individual~i (inciuding W. L. F1sher, former NRC Region IV
Branch Chief~) who worked with the reactor were interviewed and none could
recall what happened to the reac:tor.

Atomif;s Inte!rnational and its predecessors operated many unique reactors for
decades in a,nd around Canoga PaY'K. The facility had a well-defined waste
disposal prolgrarn. The reactor \lIas most 1 i kely properly disposed of in the

.late 1950's through Atomic International's normal waste 'processing and
d i sposa 1 pr(Jlgrams.

.~

Attachment 1 provides additional information about the history of the reactor
and the site visit. Affixed to Attachments 2 through 4 are copies of
documentation that were found inl Rockwell's files. Attachment 5 is a copy of
the ORAU review of Docket F11c 50-50. We recommend that the information be
added to the NRC's archive file for Docket No. 50-50.
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Michael F. Weber -2-

'~-""

If you have any questions conce:rning this memorandum or its enclosures, please
call Ms. Linda L. Howell of my staff at (all) 860-8213.

Attachments:
As stated

I

"-'"

".

': '.
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AnACHMENTl

License No.:.~, R-19

Docket No.: 50-50

Licensee Name: Atomics International
A Division of Nlorth American Aviation, Inc.

License Active: August 5, 1957 -June 30t 1958

Business
Address: P.O. Box 309

Canoga Park. Califol'"nia

.

Location: Reactor Room
Vanowen Facility
21600 Vanowen Stree1:
Canoga Park, Cali fOt'ni a

Activity: Operation of the 5-~'att Model L-47 Research Reactor

Back-ground J:nformation

Atomics Inte:rnational was formed! as a Division of North American Aviation,
Inc., in 195,5. During the late 1950's, Atomics International performed a
number of atomic energy-related activities. Under contract to the Atomic
Energy Commission (AEC) since 19148, North American Aviation/Atomics
International developed several prototype reactors, including sodium and
organic moderated reactors. Other projects in progress during the 1957-1958
time frame included research into the SNAP-II satellite power system and the
Project Pluto ramjet engine. In addition, Atomics International fabricated
and installed several research reactors.

(In 1966, North American Aviation merged with Rockwell-Standard to form North
American Rockwell. The corporation's name was subsequently changed to
Rockwell International. Rockwell still has one NRC-licensed site in Canoga
Park, the Rockwell International Hot Laboratory under License SNM-21.)

During December 1956~January 1957, Atomics International apparently submitted
three applications to the AEC to construct, manufacture, possess, and use a
5-watt nuclear research reactor. Atomics International wanted to construct a
prototYpe reactor, the Model l-47J for demonstration, experimentation, and
sales purposes. (A complete copy of the application package dated January 10,
1957J was obtained from Rockwell International's files; a partial copy of the
December 7, 1956, application package was obtained; the application package
dated January 24. 1957, that was referenced in the construction permit could
not be located.)

.

,
Construction Permit No. CPRR-14 was issued on August 2, 1957 (the license for
this reactor erroneously stated that the Permit was issued on July 2. 1957),
to North American Aviation for construction of the 5-watt (thermal,)
utilization facility. Ihe facility was a "homogeneous solution-type reactor
utilizing highly enriched uranyl sulfate as fuel in distilled light water."
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On May 26, 1958, the AEC was ini~ormed that the licensee had "dismantled its
L-47 laboratory reactor and plac:ed it in storage. " In addition, the licensee
requested that the AEC terminate! the R-19 license. The reactor was placed
into storage because the licensE!e thought that the reactor might be reused at
a later date. Regardless, Licenise R-19 was terminated by the AEC on June 30,
1958.

Records were identified that stated that the recommended amount of fuel to be
purchased for the raactor was 2000 grams of fully enriched uranium-235 in the
form of uran,yl sulfate. The amount of fuel actually purchased Was not clearly
identified. Records also indicate that the remaining L-47 reactor fuel (201
grams) was transferred to the Armour Research Foundation in June 1958.

.

In m;d-1958, North American Aviation replaced the L-47 reactor with an L-77
reactor (Lic'ense No- R-40, issued May 17, 1958; Docket 50-94). This second
reactor was located in the same Reactor Room of the Vanowen facility as the
L-47 reactor. The L-77 reactor operated at the Vanowen facility until
February 1961J.

~

",-",

On March 29, 1960, Atomtcs International requested that license No. R-40 be
revised to allow them to relocate the l-77 reactor from the Vanowen facility
to their new Desoto facility, Laboratory Building 004, in Canoga Park.
Construction Permit No. CPRR-54 111as issued on June 27. 1960, which authorized
the transfer to take place. The revised operating license was issued the next
day. The L-;r7 reactor was permalnently shut down in September 1974.

Rockwell Intl~rnational Site Visi"t

On November :[57 1995, the former Reactor Room (Room 914 on older facility
maps, curren;~ maps identify the :a.rea as Room 554) of the Vanowen Building was
toureq. The NRC inspector was e~scorted by the Radiation Protection/Health
Physics Services Manager for Rocikwell International/Rocketdyne. The area was
being used a!~ office space for at' adjacent warehouse at the time of the visit.

.A Ludl urn ModE~ 1 19 mi croR meter w;as used to scan the area for rad i oact i ve
f materials. Jlo readings above ba~:l<ground were identified in or around the

former Reactor Room.

~

A records re"iew was performed dlJring the site visit. A limited amount of
decommission;lng records were idel1tified for the Vanowen site. Unfortunately,
records indi(;ating the where-abo1Jts of the L-47 reactor Were not identified-
In addition, the Radiation Prote~:tion/Hea'th Physics Services Manager was not
aware of any additional records 1related to the L-47 reactor.io-"
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Several former employees of Atomics International were interviewed, including
W. L. Fishe'r, former Branch Chief of the Nuclear Materials Licensing Branch in
Region IV. None could recall the final disposition of the L-47 reactor.

Records wert! located that lnd1ciated that Atomics International had a well
defined radioactive waste handling and disposal program, including a method of
disposing o1~ spent reactor fuel.. Atomics International most likely disposed
of the reac1:or and the spent fuel through their normal waste disposal channels
in complianc:e with AEC regulations in effect at the time.

Sunmary

Additional information related to tne L-47 reactor, Docket File 50-50, W~S
obtained dur'ing the site visit. This information included limited amounts of
construction, operation, envirof;lmental monitoring, and decommissioning
records. Unfortunately, records. associated with the disposal of the L-47
reactor were not located. Recoy'ds were identified that provided disposition
information for some of the reactor fuel.

.

The former Reactor Room was toured and was found to be fr~e of radioactive
materials which indicated that the area had been successfully remediated b'
either Atomics Internationa or Koc~well International in the past.

"

~~.

,,",'


